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Systematizing Confidence in Open Research and

Evidence (SCORE)
) Develop and deploy tools to assign explainable
Dr. Greg Witkop Aconfidence scoreso to SBS re

The Department of Defense (DoD) often leverages social and behavioral science (SBS) research to design plans, guide investments, assess outcomes,
and build models of human social systems and behaviors as they relate to national security challenges in the human domain. However, a number of
recent empirical studies and meta-analyses have revealed that many SBS results vary dramatically in terms of their ability to be independently
reproduced or replicated, which could have real-world implications for DoD’s plans, decisions, and models. To help address this situation, DARPA’s
Systematizing Confidence in Open Research and Evidence (SCORE) program aims to develop and deploy automated tools to assign "confidence
scores" to different SBS research results and claims. Confidence scores are quantitative measures that should enable a DoD consumer of SBS
research to understand the degree to which a particular claim or result is likely to be reproducible or replicable. These tools will assign explainable
confidence scores with a reliability that is equal to, or better than, the best current human expert methods. If successful, SCORE will enable DoD
personnel to quickly calibrate the level of confidence they should have in the reproducibility and replicability of a given SBS result or claim, and thereby
increase the effective use of SBS literature and research to address important human domain challenges, such as enhancing deterrence, enabling
stability, and reducing extremism.



XAl (artificial prediction markets)

and crowd+Alhybrid markets
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Artificial prediction markets populated by artificial agents (trader -bots) pur ct
assets representing Awill replicateo and

of claims appearing within research papers. Agent reasoning is based on Auman -
Interpretable signals , including full text of scientific papers, metadata for specific
papers, and metadata about the community and the field.

Hybrid scenario : SMEs engage alongside bot traders



Signals (features) extracted from full text

and assembled from metadata

#StatCheck Errors Claim embedding #Theory/Model

Open access
#Theory/Model Dataset/Software #StatCheck Err
Novelty Citation features
}Q Full text and features
PDE abstract
Readability p-value features
Metadata

Venue features Author features University rank
Open-access Subject features

Negation

Claims

Total:
up to 60 features

I8 Claim level features 33 Citation features 15 Metadata features




Artificial prediction markets

_ Example Market Evolution

v Market Price (Asset 1 [Reproduce]): $50
A Synthetic agents interact in a simple 4

binary option market using a
logarithmic market scoring rule.

A Agents in the market bid in “I et Claim
geometric regions of feature space,
shown as circles (for simplicity).

A The agents are sensitive to asset
price, which causes their bid
behavior to evolve in time. ol @
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A Convergence in the market is
equivalent to a geometric
equilibrium,
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(above) A toy market with input data from RPP
Note 1: High dim feature space is projected down for visualization.
Note 2: We multiply the price by 100 and convert to dollars.)

Nakshatri et al. (2021) Design and analysis of a synthetic prediction market using convex sets. Results in Control and
Optimization. httos.//www.sciencedirect.com/science/article/pil/S2666720721000308%
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